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ABSTRACT 

The t e n t h  AAP Miss ion  Requirements  P a n e l . M e e t i n g  was 
h e l d  a t  MSFC on September 13, 1968.  
i n c l u d i n g  p o s s i b l e  e x t e n s i o n  of t h e  IU l i f e t i m e ,  and s t a t u s  of  
t h e  Miss ion  Requirements  Document and B a s e l i n e  Refe rence  Miss ion  
Document were rev iewed .  

O u t s t a n d i n g  a c t i o n  items 

However, most of  t h e  d i s c u s s i o n  c e n t e r e d  about  two 
p r i n c i p a l  t o p i c s  : 
mance improvement.  
e x p e r i m e n t s  and prepared  a p r i o r i t y  l i s t  a l o n g  w i t h  p e r t i n e n t  
data  on weight ,  c o s t ,  development s t a t u s ,  e t c . ,  f o r  s u b m i s s i o n  
to H e a d q u a r t e r s .  
WACS p r o p e l l a n t ,  i f  any ,  which can be a l l o c a t e d  for expe r imen t  
u s e .  

exper iment  c o r n p a t a b i l i t y  and pay load  p e r f o r -  
The Cen te r s  have r e e v a l u a t e d  t h e  AAP-2 

A ma jo r  u n r e s o l v e d  i s s u e  i s  t h e  amount o f  

I n  t h e  per formance  area i t  was recommended t h a t  t h e  
AAP-2 o r b i t  be lowered  t o  210 nm, t h a t  SPS s u b o r b i t a l  i g n i t i o n  
be  approved  for CM/SM f l i g h t s  and t h a t  t h e  AAP-1  SM RCS be used  
to b o o s t  t h e  OWS to i t s  210 nm o r b i t  f rom 185 x 2 1 0  nm. These 
p r o p o s a l s  would p r o v i d e  a p o s i t i v e  p a y l o a d  margin on a l l  f l i g h t s  
w i t h  an  a l lowance  f o r  growth i n c l u d e d  i n  t h e  weight  a c c o u n t i n g .  
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MEMORANDUM FOR FILE 

The t e n t h  mee t ing  of t h e  AAP Miss ion  Requi rements  
P a n e l  (MRP),  h e l d  a t  MSFC on September 1 3 ,  was a t t e n d e d  by  D .  A .  
D e  Graaf, D .  A .  M i l l s  and t h e  a u t h o r .  An agenda  i s  a t t a c h e d .  

Agenda i tems which provoked s i g n i f i c a n t  d i s c u s s i o n  are  
summarized below: 

10.1.1 The i n v e s t i g a t i o n  o f  schemes f o r  e x t e n d i n g  t h e  I U  l i f e -  
t i m e  i s  a l i n g e r i n g  MRP a c t i o n .  MSFC has had IBM and 

Douglas s t u d y  t h e  I U  and APS r e s p e c t i v e l y  t o  d e t e r m i n e  t h e  impact  
of l i f e t i m e  e x t e n s i o n .  The c o n t r a c t o r  r e p o r t s  are i n  now b u t  
m i s s i o n  changes ,  i n  p a r t i c u l a r  t h e  i n c l u s i o n  of  unmanned rendez-  
vous on AAP-4 ,  o b v i a t e  t h e  need f o r  I U  l i f e t i m e  e x t e n s i o n .  How- 
e v e r ,  a q u e s t i o n  was ra i sed  as t o  whe the r  t h e  C-band beacon w i l l  
s t i l l  be needed  a f t e r  OWS i n s e r t i o n  f o r  radar  t r a c k i n g  or w h e t h e r  
s k i n  t r a c k i n g  w i l l  p r o v i d e  s u f f i c i e n t l y  a c c u r a t e  o r b i t  de t e rmina -  
t i o n  ( a t  t h e  f i f t h  MRP mee t ing ,  a recommendation was approved  t o  
Drovide  g r o u n d - c n n f , r n l l e d  ON-OFF c a p a b i l i t y  on t h e  beacon)  . MSC 
w i l l  d e t e r m i n e  w h e t h e r  t h i s  requi rement  s t i l l  e x i s t s .  

1 0 . 1 . 2  The Miss ion  Requirements Document f o r  AAP-l/AAP-2 has 
been i s s u e d .  The AAP-3A and AAP-3/AAP-4 documents are 

b e i n g  h e l d  pend ing  p o s s i b l e  changes i n  t h e  m i s s i o n s  d u r i n g  t h e  
fo r thcoming  w e i g h t s  mee t ing .  

1 0 . 1 . 3  A P r e l i m i n a r y  B a s e l i n e  Refe rence  Miss ion  Document has 

E .  Whi t ac re ,  MSC/KM, and J. Cremin, MSFC/R-AERO, has been formed 

B a s e l i n e  Refe rence  Miss ion .  

'\. 
been p u b l i s h e d .  A s t e e r i n g  committee co -cha i r ed  by 

t o  a d m i n i s t e r  t h e  u p d a t i n g  of t h e  document and g e n e r a t i o n  of t h e  .-\ 

10 .1 .6  

such  as t h e  c o n t r i b u t i o n  of each expe r imen t  toward  mee t ing  m i s s i o n  
o b j e c t i v e s ,  n e c e s s i t y  of f l y i n g  t h e  expe r imen t  on a manned f l i g h t ,  
impor t ance  of exper iment  i n  s a t i s f y i n g  o v e r a l l  AAP o b j e c t i v e s ,  e t c .  
Exper iments  were l i s t e d  on a p r i o r i t y  bas i s  a l o n g  w i t h  p e r t i n e n t  
data  such  as w e i g h t ,  c o s t ,  development s t a t u s ,  e t c .  The e a r t h  
r e s o u r c e s  expe r imen t s  were i n c l u d e d  i n  t h e  l i s t  b u t  t h e  p a n e l  was 

J .  Waite p r e s e n t e d  t h e  r e s u l t s  of  a j o i n t  MSFC/MSC e f f o r t  
t o  r e e v a l u a t e  t h e  AAP-2 expe r imen t s  based on c r i t e r i a  
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u n a b l e  t o  a g r e e  on a recommendation abou t  t hese  e x p e r i m e n t s .  
It was d e c i d e d  t o  p r e s e n t  Headquar t e r s  w i t h  t h e  p r o s  and cons 
of  f l y i n g  them and l e t  t h e  program managers d e c i d e  which e x p e r i -  
ments  s h o u l d  be  f lown.  

A p a r t i c u l a r l y  b u r n i n g  q u e s t i o n  r e l a t i n g  t o  t h e  i s s u e  
of t h e  e x p e r i m e n t s  i s  whe the r  t h e r e  w i l l  b e  any WACS p r o p e l l a n t  
a v a i l a b l e  f o r  manual p o i n t i n g  of t h e  c l u s t e r .  If c o n s e r v a t i v e  
v a l u e s  for a t m o s p h e r i c  d e n s i t y  and sys t em d i s p e r s i o n s  are u s e d ,  
on ly  12000 lb - sec  impu l se  would be  a v a i l a b l e  f o r  e x p e r i m e n t s  i f  
t h e  m i s s i o n s  were i n i t i a t e d  a t  210 nm. However, I f  nominal  
v a l u e s  are assumed f o r  t hese  parameters, about  42000 l b - s e c  i m -  
p u l s e  would be  a v a i l a b l e  for exper iment  p o i n t i n g .  

10.1.8 & 10.1.9 These a c t i o n  i tems on MSC and KSC r e s p e c t i v e l y  
r e l a t e  to l aunch  o p e r a t i o n s  c o n s i d e r a t i o n s .  It  

was annouiiced t h a t  t h e  rendezvous i m p l i c a t i o n s  w i l l  be se t  f o r t h  
i n  an MSC memo by t h e  Rendezvous A n a l y s i s  Branch o f  MPAD and 
d i s c u s s e d  a t  t h e  n e x t  FOP meet ing .  Problems f a c e d  on t h e  KSC 
s ide  concern  p l a n s  f o r  pad  t u r n  a round ,  t h e  d e f i n i t i o n  o f  "on- 
t i m e "  l a u n c h ,  and  c r i t e r i a  f o r  h o l d  and r e c y c l e .  A .  R .  Raf fae l l i ,  
KSC/AA-SVO, s a i d  t h e y  " t h i n k  d i f f e r e n t l y "  i f  l a u n c h  t i m e  must be  
w i t h i n  30 s e e  i n s t e a d  o f  w i t h i n  10-20 min. Thus,  l aunch  p l a n n i n g  
for t h e  LM/ATM may b e  s i g n i f i c a n t l y  d i f f e r e n t  f rom a l l  t h e  r e s t .  
These  i tems remain open. 

1 0 . 2  & 10 .3  Most o f  t h e  r e b i  UT iiie iiieeiiiig w a s  CievoieU io a 
d i s c u s s i o n  o f  t h e s e  we igh t  and per formance  i s s u e s ,  

p a r t i c u l a r l y  t h e  l a t t e r .  A s  a r e s u l t  of c o n s i d e r i n g  t h e  p r e s e n t  
w e i g h t  s t a t u s  p l u s  a n t i c i p a t e d  changes and a growth a l lowance  of 
3000  l b s  f o r  AAP-2, 2500 lbs f o r  AAP-4 and 1000 l b s  f o r  t h e  CM/SM 
f l i g h t s ,  t h e  p r o j e c t e d  v e h i c l e  marg ins  were shown t o  be :  

A A P - 1  AAP-2 AAP-3A AAP-3 AAP-4 

A number of p r o p o s a l s  were made t o  improve t h i s  p e r -  
formance margin s i t u a t i o n .  F i r s t  i t  was proposed  t h a t  t h e  AAP-2 
o r b i t  be lowered from 220 t o  210 nm. P r i n c i p a l l y  t h i s  would i n -  
crease t h e  AAP-2 p a y l o a d  by  800 l b s  and ,  due t o  t h e  r e c e n t l y  
de fe r r ed  f l i g h t  s c h e d u l e ,  s u f f i c i e n t  o r b i t  l i f e t i m e  would s t i l l  
b e . a s s u r e d .  A s  p l anned  a t  t h e  l a s t  Weights  Meet ing ,  a 5-2 e n g i n e  
would be s p e c i a l l y  s e l e c t e d  and c a l i b r a t e d  f o r  AAP-2, t h u s  add ing  
500  l b s  more pay load  c a p a b i l i t y .  

A s u b s t a n t i a l  g a i n  of 1900 l b s  i n  AAP-2 p a y l o a d  can 
b e  r e a l i z e d  by what  MSFC c a l l e d  an  " O r b i t a l  Mechanics Scheme". 
The OWS would be i n s e r t e d  a t  p e r i g e e  of a 185 x l9l nm o r b i t .  
P a s s i v a t i o n  would be done immedia t e ly ,  r a i s i n g  t h e  apogee t o  
210  t10 nm. Fo l lowing  rendezvous by t h e  AAP-1 CM/SM, t h e  SM RCS - 
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would b e  used  t a  ra i se  p e r i g e e  t o  210 nm and,  if n e c e s s a r y ,  t o  
ra i se  apogee t o  210 nm a l s o .  The 722 l b s  of  p r o p e l l a n t  n e c e s s a r y  
f o r  these maneuvers would j u s t  f i l l  t h e  SM RCS t a n k s  ( and  u s e  up 
n e a r l y  a l l  o f  t h e  p r o j e c t e d  pay load  m a r g i n ) .  F u r t h e r  g a i n s  i n  
t h e  AAP-2 margin c o u l d  b e  made i f  t h e  p a s s i v a t i o n  c o u l d  be d e l a y e d  
f o r  h a l f  an o r b i t .  However, MSFC i s  u n w i l l i n g  t o  make s u c h  a 
commitment u n t i l  a f t e r  t h e  AS-205 f l i g h t  r e s u l t s  are  a n a l y z e d .  
Also i t  was n o t e d  t h a t  a problem e x i s t s  i n  t h e  S-IVB p r o p e l l a n t  
u t i l i z a t i o n  s y s t e m  which may p r e c l u d e  normal  c losed - loop  o p e r a t i o n  
and c o s t  a pay load  p e n a l t y  o f  ~1000 l b s .  

F i n a l l y ,  s u b o r b i t a l  i g n i t i o n  of t h e  SPS was d i s c u s s e d  
b y  M o r r i s  J e n k i n s ,  M S C / K M ,  as t h e  s o l u t i o n  t o  improve t h e  CM/SM 
marg ins  on AAP-3A and  AAP-3. T h i s  t e c h n i q u e ,  a l s o  c a l l e d  2-1/2 
s t a g e s - t o - o r b i t ,  would i n c r e a s e  t h e  a l l o w a b l e  pay load  by around 
2600 l b s  by b u r n i n g  some 1 4 , 8 0 0  l b s  of  SPS p r o p e l l a n t  t o  produce  
t h e  d e s i r e d  o r b i t a l  i n s e r t i o n  v e l o c i t y .  The S-IVB would c a r r y  a 
f l i g h t  per formance  reserve t o  e n s u r e  a g u i d a n c e  c u t o f f  a t  t h e  
s p e c i f i e d  s u b o r b i t a l  c o n d i t i o n s .  An a u t o m a t i c  s e p a r a t i o n  sequence  
of 20  s e c  or less  would i g n i t e  t h e  SPS and MITIS c ros s -p roduc t  
s t e e r i n g  would b e  u s e d  d u r i n g  t h e  b u r n .  Thus ,  t h e r e  a p p e a r s  t o  
be no  impact  wha teve r  on t h e  l aunch-veh ic l e  g u i d a n c e  program and 
minimal  programming e f f o r t  f o r  t h e  CM computer .  The m a j o r  p ro -  
b l e m  a s s o c i a t e d  w i t h  t h i s  p r o p o s a l  i s  t h e  p o s s i b i l i t y  of an  
u n a v o i d a b l e  l a n d  l a n d i n g  should  t h e  SPS e n g i n e  f a i l  d u r i n g  t h e  
5-50 second per icc!  t h a t  t h e  i n s t a n t a n e o u s  impact  p o i n t  p a t h  c r o s s e s  
A f r i c a .  More s o u t h e r l y  l aunch  az imuths  t e n d  t o  a l l e v i a t e  t h i s  p ro -  
b l e m .  Also ,  a few seconds  o f  r e l i e f  can be o b t a i n e d  by u s i n g  t h e  
SM RCS. 

I n  c o n j u n c t i o n  w i t h  t h e  per formance  s t a t u s ,  t h e  
q u e s t i o n  of  f l y i n g  t h e  m i s s i o n s  a t  35" i n c l i n a t i o n  was d i s c u s s e d .  
T h i s  would c o s t  about  400 l b s  of p a y l o a d  p e r  f l i g h t .  However, 
t h e  o r b i t s  would p r o v i d e  o v e r f l i g h t  of t h e  S o u t h e r n  USA i n c l u d i n g  
abou t  75% of a l l  ground t r u t h  s i t e s  d e s i r e d  f o r  e a r l y  cove rage  i n  
t h e  E a r t h  Resources  Program. Cloud c o v e r  would p r o b a b l y  r e d u c e  
t h e  number o f  u s e f u l  p a s s e s ,  however. I n  a d d i t i o n ,  i t  was asser ted  
t h a t  t h e  ATM a p e r t u r e  door s  must be c l o s e d  whenever t h e  v e h i c l e  i s  
i n  t h e  Sou th  A t l a n t i c  anomaly and i n  s u n l i g h t .  I f  t r u e ,  t h i s  may 
d e t r a c t  from t h e  35" c a s e .  

The C e n t e r s  j o i n t  recommendations which w i l l  be p r e -  
s e n t e d  t o  M r .  H .  T .  Lusk in  on September 26 are  as f o l l o w s :  

B a s e l i n e  : 

. 

0210 nm o r b i t  f o r  AAP-2 
-Engine  s e l e c t i o n  and r e c a l i b r a t i o n  f o r  AAP-2 

*Use s u b o r b i t a l  SPS i g n i t i o n  on AAP-1, 3 A ,  3 
*CSM b o o s t  of  OWS 
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Pos tpone  b a s e l i n i n g  d e l a y e d  p a s s i v a t i o n  pend ing  
f u r t h e r  f l i g h t  e x p e r i e n c e  on p r o p e l l a n t  s e a t i n g  
problems.  

Request  a Headquar t e r s  d e c i s i o n  whe the r  t h e  m i s s i o n s  
s h o u l d  b e  p lanned  f l i g h t  a t  35" i n c l i n a t i o n .  

1025-KEM-dcs K .  E .  M a r t e r s t e c k  

Attachment  



AGENDA 
TENTH MEETING OF THE MISSION REQUIREMENTS PANEL 

MSFC, B U I L D I N G  4200, ROOM 513 
SEPTEMBER 13,  1968,  8:30 A . M .  

1 0 . 1  Review o f  a c t i o n  i tems.  

10.1.1 I n v e s t i g a t e  e x t e n d i n g  l i f e t i m e  o f  t h e  I U  by a t  
l ea s t  3 h o u r s  or more ( w i t h  a d e q u a t e  APS) f o r  
AAP-4. MRP A I  2 . 4 .  

10 .1 .2  P u b l i s h  t h e  Miss ion  Requirements  Document con- 
t a i n i n g  t h e  m i s s i o n  r e q u i r e m e n t s  f o r  AAP-1/2, 
AAP-3A,  and AAP-3/4. MRP A I  6 . 2 .  

1 0 . 1 . 3  P u b l i s h  t h e  B a s e l i n e  Refe rence  Document f o r  
AAP-1/2, AAP-3A,  and AAP-3/4. MRP A I  6 .3 .  

10 .1 .4  Def ine  t h e  c r i t e r i a  f o r  checkout  of  t h e  MDA/AM/ 
OWS p r i o r  t o  each  CSM l a u n c h .  MRP A I  7 . 3 .  

1 0 . 1 . 5  P r e p a r e  t h e  Miss ion  Requirements  P a n e l  Docu- 
m e n t a t i o n  P l a n  f o r  t h e  MRP Chairmen s i g n a t u r e s  
i n c l u d i n g  an agreement i n  r e g a r d  t o  t h e  docu- 
ments d e s c r i b e d  t h e r e i n .  MRP A I  8 .1 .  

1 0 . 1 . 6  E s t a b l i s h  t h e  expe r imen t s  c o m p a t i b i l i t y  f o r  t h e  
AAP-1/2 m i s s i o n  and recommendaticns t h e  
expe r imen t s  (bio-med, e a r t h  r e s o u r c e s ,  e t c . )  
t o  b e  conducted  on t h e  AAP-1/2 m i s s i o n .  MRP 
A I  8 . 4 .  

1 0 . 1 . 7  S tudy  and r e p o r t  t h e  p o s s i b l e  advan tages  and i m -  
p a c t  o f  a l t e r i n g  t h e  " c o r e "  program by t h e  add i -  
t i o n  of  a f i r s t  f l i g h t  of a Block I1 CSM t h a t  
docks t o  t h e  OWS.  MRP A I  9 . 1 .  

10.1.8 Determine t h e  minimum and maximum t ime  between 
each  AAP l a u n c h ,  i . e . ,  AAP-1/2, AAP-2 /3A,  AAP- 
3A/3, AAP-3/4. MRP A I  9 . 2 .  

10.1.9 Determine t h e  minimum and maximum ( i f  any)  t imes,  
t h a t  are  f e a s i b l e  between e a c h  AAP l a u n c h ,  con- 
s i d e r i n g  pad m o d i f i c a t i o n  and t u r n  a round t i m e ,  
e t c .  MRP A I  9 .3 .  

10.1.10 P r e p a r e  Exper iments  O p e r a t i o n s  Requirements  Sec- 
t i o n s  of  MRD f o r  AAP-3A and AAP-3/4 .  Exper iments  
Subpanel  A I  2 . 3 .  

1 0 . 2  Weight and Performance S t a t u s  Repor t .  

1 0 . 3  Payload  Per formance  Improvement Repor t .  
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1 0 . 4  O r b i t a l  L l fe t ime S t a t u s  Repor t .  

1 0 . 5  L i m i t a t i o n s  o f  t h e  Block  I1 CSM f o r  an AAP-1/2 OWS "Se t -  
Up" Miss ion .  

1 0 . 6  

1 0 . 7  Review of a p p r o p r i a t e  CSM RIDS. 

1 0 . 8  N e w  I tems. 

Review o f  a p p r o p r i a t e  WACS RIDS. 
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